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We study an interesting relevant deformation of the simplest interacting N = 2 SCFT—the original
Argyres-Douglas (AD) theory. We argue that, although this deformation is not strictly speaking
Banks-Zaks like (certain operator dimensions change macroscopically), there are senses in which it
constitutes a mild deformation of the parent AD theory: the exact change in the a anomaly is small
and is essentially saturated at one loop. Moreover, contributions from IR operators that have a
simple description in the UV theory reproduce a particular limit of the IR index to a remarkably
high order. These results lead us to conclude that the IR theory is an interacting N = 1 SCFT with
particularly small a and c central charges and that this theory sheds some interesting light on the
spectrum of its AD parent.
Introduction
Argyres-Douglas (AD) theories [1–3] have traditionally
been thought of as relatively mysterious superconformal
field theories (SCFTs). One reason for this view is the
way they were initially constructed as special points in
the moduli space of N = 2 gauge theories where mutu-
ally non-local BPS states become simultaneously mass-
less. This construction makes it clear that AD theories
lack a local and Lorentz-invariant Lagrangian description
(although they are perfectly local SCFTs). Moreover, a
simple study of their chiral spectrum via the Seiberg-
Witten curve reveals that they are also strongly interact-
ing. Finally, theorems in superconformal representation
theory [4, 5] guarantee that they cannot be reached by
N = 2-preserving conformal deformations of free theories
[6].
On the other hand, there is strong evidence that AD
theories are particularly simple quantum field theories
(QFTs): their conformal anomalies scale linearly with
the dimensions of their Coulomb branches (i.e., their
ranks) [7, 8], and, even more interestingly, their super-
conformal indices (and hence their spectra) take a par-
ticularly simple form [9–14].
This simplicity manifests itself in many ways. For ex-
ample, even though the Schur limit of the index does not
receive direct “single letter” contributions from N = 2
chiral operators whose vevs parameterize the Coulomb
branch, the AD Schur index still “non-perturbatively”
encodes the spectrum of these operators in its pole struc-
ture [10] (and so we can think of these theories as domi-
nated by the small number of degrees of freedom param-
eterizing the Coulomb branch).
One of the consequences of this paper will be to see how
to make contributions from N = 2 chiral operators more
manifest by performing certain small deformations of the
parent AD theory. The price we will pay for making
these operators more visible is that we will have to break
N = 2→ N = 1.
Another particularly striking fact about AD theories
is that the simplest AD theory—the so-called (A1, A2)
theory—saturates a universal lower bound for the c cen-
tral charge of a unitary interacting N = 2 SCFT [15].
Moreover, the (A1, A2) theory has the smallest known
value of a for an interacting N = 2 theory (recall that
a and c are both very similar in N = 2 theories [7, 16]).
As a result, one can think of it as the simplest member
of the simplest class of N = 2 SCFTs [34].
Therefore, it is particularly interesting to study defor-
mations of this theory, since RG intuition tells us that the
resulting IR theory should be even simpler. However, the
above discussion suggests that we should, at best, only
find a free theory if we deform the (A1, A2) SCFT while
preserving N = 2. Indeed, this is the case [8, 17]. On
the other hand, we can find a more interesting IR theory
if we deform the UV SCFT in such a way as to break
N = 2→ N = 1 via
δW = λO2 , (1)
where O is the dimension 6/5 chiral primary of the
(A1, A2) theory. One reason to study (1) is that, among
the available N = 2 → N = 1 breaking deformations, it
is the lowest-dimensional deformation that gives rise to
a stable vacuum with an interacting theory at long dis-
tance (another deformation has been recently studied in
[18]) [35].
In what follows, we will analyze the IR theory, T , re-
2sulting from the deformation in (1). In particular, we
will see that
• T is interacting.
• In the IR chiral ring, we have
O2 = O · Oα = 0 , (2)
where Oα is a spin one half N = 1 chiral primary
that is related to O by N = 2 SUSY in the UV.
• There is strong (although not entirely conclusive)
evidence that the RG flow (A1, A2) → T does not
have any accidental symmetries.
• The central charges of T are (modulo the caveat in
the previous point)
aT =
263
768
, cT =
271
768
, (3)
where we have chosen a normalization in which a
free chiral superfield has c = 1/24.
In addition, we will use the superconformal index to
argue that in the IR theory
• There is a semi-short multiplet with a spin half pri-
mary, Jα, of dimension D(Jα) =
11
4 satisfying
DαJα = 0 . (4)
Using the index, we will also find evidence that O, Oα,
and a third chiral primary, O′ (that is also related to
the other two by N = 2 SUSY in the UV), exist as chi-
ral operators in T . These operators have the following
properties
• The dimensions of O, Oα, and O′ in the IR are
D(O) = 32 , D(Oα) =
7
4 , and D(O
′) = 2 respec-
tively.
• Modulo the caveat involving accidental symmetries,
T has no flavor symmetries and so O, Oα, and O′
are flavor singlets.
The apparent existence of a flavor singlet chiral pri-
mary, O, satisfying O2 = 0 and having a scaling dimen-
sion that is within 5% of the extrapolated dimension for
the flavor singlet chiral primary φ operator in [19] that
also satisfies φ2 = 0 begs the question of whether T is
the minimal N = 1 SCFT discussed in [19] and if O = φ.
While these points give some reason to suspect this iden-
tification of theories might be correct, the value of the
extrapolated c central charge in [19] is roughly a factor
of three smaller than the central charge in (3). Therefore,
even though T has tantalizing similarities to the theory
discussed in [19], we cannot definitively conclude this is
the case.
On the other hand, our study of this SCFT will shed
new light on the (A1, A2) theory and on certain aspects
of N = 1 dynamics. Moreover, the values of the cen-
tral charges in (3) are particularly small for an interact-
ing N = 1 SCFT in four dimensions [36]. Therefore, T
clearly deserves to be studied in its own right.
The plan of the paper is as follows. In the next section,
we will construct our theory and establish (2) and (3).
In the following section we will use recent insights into
the superconformal indices of AD theories to argue that
T is interacting. We will then discuss constraints on
accidental symmetries under the deformation in (1). In
the following section, we use the index to find evidence
for the existence of the primaries O, Oα, O′, and Jα
in the IR. Finally, we conclude with a discussion of the
implications of our results for the conformal bootstrap
and the discussion of [19].
Note added: While our work was being finalized, [21]
appeared. This paper has overlap with our section I—in
particular with the central charge calculation and our de-
scription of the chiral ring (our calculations agree with
theirs). On the other hand, our two papers are largely
complementary. Indeed, [21] motivates additional con-
jectures regarding N = 2-perserving chiral ring relations
(their equation (11)) that are compatible with our results,
while our paper discusses aspects of non-chiral operators,
the superconformal index, accidental symmetries, and ab-
sence of free fields.
I. THE MINIMAL N = 1 DEFORMATION
We will make one assumption in studying the defor-
mation (1): there are no accidental flavor symmetries
along the corresponding RG flow. In section III, we will
give some justifications for this assumption, but we will
simply accept it for now.
From this starting point, we can compute aT and cT
using ’t Hooft anomaly matching and the known anoma-
lies for the (A1, A2) theory [7, 22]
a(A1,A2) =
43
120
, c(A1,A2) =
11
30
. (5)
Indeed, since the (A1, A2) theory has no N = 2 flavor
symmetries (as we will see momentarily it has a U(1)
flavor symmetry when regarded as an N = 1 theory),
there is a unique preserved R symmetry along the RG
flow
Rˆ = −2(r −
7
12
J) =
1
6
(−5r + 7R) , (6)
where r is the overall U(1)R superconformal R charge
in the N = 2 superconformal algebra, R is the SU(2)R
Cartan, and J is the N = 1 flavor symmetry
J = r +R . (7)
3We adopt the conventions r(Q2α) = −R(Q
2
α) = 1/2 so
that the J(Q2α) = 0 (we are integrating the deformation
(1) over the half of superspace corresponding to Q˜2α˙ and
Q2α [37]). With these normalizations, we have
r(O) = J(O) = −
6
5
, R(O) = 0 , (8)
from which (6) follows.
Next, using the well-known fact that the ’t Hooft
anomalies are given by [7] (our conventions are r =
− 12RN=2, where RN=2 is defined in [7])
A(r3) = −6(a−c) , A(rR2) = −(2a−c) , A(r) = −24(a−c) ,
(9)
with all other R current anomalies vanishing. For the
preserved R symmetry, we have
A(Rˆ) = −
1
6
, A(Rˆ3) =
251
216
. (10)
From this discussion, we conclude that
aT =
5
256
(
52a(A1,A2) − 3c(A1,A2)
)
=
263
768
,
cT =
5
256
(
−12a(A1,A2) + 61c(A1,A2)
)
=
271
768
. (11)
These equations are the promised result (3) from the in-
troduction. Note that (11) is compatible with the bounds
in [16].
Moreover, in the IR, O2 is a descendant since it breaks
the J symmetry in (7)
D˜2J ∼ λO2 . (12)
From this equation of motion, we see that, as promised
in (2), O2 is trivial in the IR chiral ring, i.e., O2 = 0.
In fact, we can get more information by studying the
N = 2 supercurrent multiplet (see, e.g., [23]). This
multiplet contains an N = 1 submultiplet, Jα, with a
primary of dimension 5/2 and the (broken) second su-
persymmetry current. In the absence of supersymmetry
breaking, it satisfies D˜2Jα = 0. However, in the presence
of the SUSY breaking deformation (1), we find
D˜2Jα ∼ λO · Oα . (13)
Therefore, as promised in (2), O · Oα is trivial in the IR
chiral ring.
II. T IS INTERACTING
To gain further insight into the IR theory, T , we will
find it useful to study the superconformal index of the
(A1, A2) theory. Recall that in an N = 2 theory, the
index can be defined as follows
I(p, q, t) = Tr(−1)F tR+rpj2−j1−rqj2+j1−re−β∆ , (14)
where R, r, and j1,2 are the SU(2)R Cartan, the overall
superconformal U(1)R generator, and the two Cartans of
the rotation group respectively. Note that the contribu-
tions to the trace come from states that are annihilated
by Q˜2−˙ (i.e., states that have ∆ =
1
2
{
Q˜2−˙, Q˜
†
2−˙
}
=
1
2 (E − 2j2 − 2R + r) = 0), that the fugacities p, q, t
satisfy |p|, |q|, |t|, |pq/t| < 1, and that the corresponding
charges also commute with Q˜2−˙ (for simplicity, we have
dropped the dependence on potential flavor fugacities).
While the full indices of AD theories are not presently
known, results are known for various special limits [9–
14]. In particular, we will find the Schur limit of the
(A1, A2) index [11] to be useful below.
This special limit is defined by taking t = q in (14). As
a result, all contributing states are annihilated by both
Q˜2−˙ and Q
1
−. Using the fact that
{
Q1−, Q
1†
−
}
= 12 (E −
2j1−2R−r) and recalling that contributions to the index
satisfy E = 2j2+2R− r, we see that for the contributing
states in (14),
{
Q1−, Q
1†
−
}
= j2 − j1 − r. Therefore, we
conclude that the Schur index is independent of p.
Using this freedom, we can take p = q
5
7 and find
IS(q) = I(q
5
7 , q, q) = Tr(−1)F q
1
7
(12j2+2j1+6Rˆ)e−β∆ .
(15)
In particular, we see that this index is explicitly pre-
served when we turn on our N = 2 → N = 1 breaking
deformation in (1) [38]. Moreover, from [11] we know
that
IS(A1,A2)(q) = 1+
∞∑
ℓ=1
qℓ(ℓ+1)∏ℓ
k=1(1− q
k)
= 1+q2+· · · , (16)
where the RHS is the Rogers-Ramanujan H function.
After we turn on our relevant deformation, we should
think of the index as corresponding (up to a pre-factor)
to a twisted partition function for the massive theory
on S1 × S3. This partition function does not depend
on the RG scale. In the deep IR, after flowing to our
SCFT T , we can often interpret the resulting parti-
tion function as an index for the IR theory that counts
states annihilated by Q˜2−˙ (i.e., those states satisfying
∆IR =
1
2
{
Q˜2−˙, Q˜
†
2−˙
}
= E − 2j2 −
3
2 R˜ = 0, where R˜ is
the IR N = 1 superconformal R symmetry) [39]. More
generally, if we start from a well-defined index in the UV
(in particular, we need a discrete spectrum and finite
index), and our relevant deformation leads to a stable
vacuum, then the partition function should interpolate
to the IR index or to a suitable continuation of the IR
index.
4As we will now see, we can use this logic to rule out
the possibility that T is a collection of free fields. In par-
ticular, the a-theorem [25] guarantees that the IR SCFT
can at most consist of (a) seventeen free chiral multiplets
and no vector multiplets or (b) at most eight free chiral
multiplets and an abelian vector multiplet. Neither of
these possibilities can reproduce (16).
To understand this claim, let us study case (a) first.
We have a collection of free chiral multiplets, φi, with
Rˆ charges Rˆi. Recall that in our conventions, contribu-
tions to the IR index come from operators that satisfy
∆IR = E − 2j2 −
3
2 R˜ = 0, where R˜ is the free supercon-
formal R symmetry (i.e., the symmetry that assigns the
φi charge 2/3). These contributions can only come from
states built out of bosonic chiral primaries, φi, anti-chiral
fermions, ψ˜i+˙, and their derivatives.
If we think in terms of the S1 × S3 partition func-
tion, then it is natural to consider theories with Rˆi ∈
(0, 2) since in this case the curved space potential is
bounded from below (moreover, the index is absolutely
convergent)—see [26, 27] for further discussions. How-
ever, it is easy to see that such a theory cannot reproduce
(16) in the IR.
Indeed, we have that
IIR(q) =
N∏
i=1
∏
m,ℓ≥0
1− q
6
7
(2−Rˆi)+
5
7
m+ℓ
1− q
6
7
Rˆi+
5
7
m+ℓ
, (17)
where N ≤ 17. We have some boson(s), φa, of lowest
R charge, Rˆmin ∈ (0, 2). In order to match (16), we
see that the zero-derivative single-letter contributions of
the φa must be cancelled by fermionic contributions from
some Ψ˜a (since the bosonic contributions appear at order
less than O(q2) in the index). If the Ψ˜a are composites
(in the ψ˜i+˙, φi, and derivatives), then there are index
contributions of lower order than the index contributions
of the φa, and these contributions cannot be cancelled,
which is in contradiction with (16). On the other hand,
if Ψ˜a = ψ˜ia+˙, then we have an exact pairing φa ⊕ ψ˜ia
and φia ⊕ ψ˜i. Therefore, the corresponding contributions
to the index cancel pairwise. We can then proceed itera-
tively through the remaining degrees of freedom and find
that the IR index is unity. In particular, we see that (17)
cannot match the UV index.
More generally, we can ask if T can be free if we allow
some Rˆi 6∈ (0, 2). In this case we can try to define the
index by a suitable continuation. More precisely, we start
from the index of free chiral superfields
IIR(q) =
N∏
i=1
∏
m,ℓ≥0
1− q
6
7
(2−R˜i)+
5
7
m+ℓu−1i
1− q
6
7
R˜i+
5
7
m+ℓui
, (18)
with fugacities ui for the symmetries that act on φi with
charge one and leave the other primaries invariant. In
particular, taking ui → q
6
7
αi so that Rˆi = R˜i + αi, we
can obtain
I˜IR(q) =
N∏
i=1
∏
m,ℓ≥0
1− q
6
7
(2−Rˆi)+
5
7
m+ℓ
1− q
6
7
Rˆi+
5
7
m+ℓ
, (19)
with some of the Rˆi 6∈ (0, 2). In (19), we have added a
tilde over IIR to remind ourselves that this is a contin-
ued expression for the index. This continuation is well-
defined and non-vanishing so long as Rˆi 6= −
5
6mi −
7
6ℓi
and Rˆi 6= 2 +
5
6m
′
i +
7
6ℓ
′
i for all non-negative integers
mi,m
′
i, ℓi, ℓ
′
i.
Now, we can rewrite (19) as follows
I˜IR =
N−∏
a=1
∏
m,ℓ≥0
(
1
1− q
6
7
Rˆa+
5
7
m+ℓ
)
·
N+∏
A=1
∏
m,ℓ≥0(
1− q
6
7
(2−RˆA)+
5
7
m+ℓ
)
· I˜ ′IR , (20)
where the first factor contains the contributions of the
bosons with Rˆa < 0, the second factor contains the con-
tributions of the fermions coming from superfields con-
jugate to chiral multiplets with RˆA > 2, and I˜ ′IR con-
tains contributions from the remaining degrees of free-
dom. Moreover, we can rewrite the products over the Rˆa
and RˆA in (20) as follows
N−∏
a=1
∏
m,ℓ≥0
(
1
1− q
6
7
Rˆa+
5
7
m+ℓ
)
·
N+∏
A=1
∏
m,ℓ≥0(
1− q
6
7
(2−RˆA)+
5
7
mA+ℓA
)
=
N−∏
a=1
Ma∏
ma=0
La(ma)∏
ℓa=0
(
1
1− q
6
7
Rˆa+
5
7
ma+ℓa
)
· (21)
·
N+∏
A=1
MA∏
mA=0
LA(mA)∏
ℓa=0
(
1− q
6
7
(2−RˆA)+
5
7
mA+ℓA
)
· · · ,
where we have separated contributions with 67 Rˆa+
5
7ma+
ℓa < 0 in the product over the Rˆa and fermionic contribu-
tions with 67 (2− RˆA)+
5
7mA+ℓA < 0 in the product over
the RˆA (all other terms, with sufficiently many deriva-
tives so that they give rise to contributions with positive
powers of q, appear in the ellipsis).
Note that none of the contributions to the IR index can
come from contributions appearing explicitly in (21). In-
deed, if this statement did not hold, then, by acting with
sufficiently many derivatives, we would get contributions
that render the IR index vanishing or ill-defined. There-
fore, the bosonic and fermionic factors with the most
negative q exponents in (21) must cancel. Such terms
necessarily come from contributions of the φa with the
most negative Rˆa < 0 and the ψ˜A+˙ with the most nega-
tive 2− RˆA. In particular, we see that Rˆa = 2− RˆA and
5that therefore the φa pair up with the ψ˜A+˙ and cancel in
the index (similarly, the ψ˜a+˙ pair up with the φA and can-
cel). We can proceed this way iteratively through all the
degrees of freedom having Rˆa < 0 and RˆA > 2. In par-
ticular, we are back to the previous case with Rˆi ∈ (0, 2),
and so we see that the IR theory cannot consist solely of
free chiral superfields.
Let us now consider case (b). This time, the IR index
takes the form (note that here we only explicitly consider
the case of uncharged matter; the case of charged matter
can also be ruled out by similar means)
IIR(q) =
∏
k≥1
(1−qk)(1−q
5
7
k)
N∏
i=1
∏
m,ℓ≥0
1− q
6
7
(2−Rˆi)+
5
7
m+ℓ
1− q
6
7
Rˆi+
5
7
m+ℓ
,
(22)
whereN ≤ 8. We again should insist on Rˆi 6= −
5
6mi−
7
6ℓi
and Rˆi 6= 2 +
5
6m
′
i +
7
6ℓ
′
i for all non-negative integers
mi,m
′
i, ℓi, ℓ
′
i. Just as in the previous case, we can rule
out Rˆi 6∈ (0, 2) since the contributions of the vector mul-
tiplet (the first product in (22)) cannot cancel such con-
tributions. To see that a theory with all the Rˆi ∈ (0, 2)
cannot reproduce (16), note that any φa with Rˆa ∈ (0,
5
6 )
must have its index contribution cancelled by a ψ˜A+˙ with
RˆA ∈ (
7
6 , 2). In particular, Rˆa = 2− RˆA.
Therefore, the only non-vanishing contributions to the
index and to anomalies from matter fields must come
from degrees of freedom with Rˆi ∈ (
5
6 , 2). Now, in order
to match the ’t Hooft anomaly for A(Rˆ3) in (10), these
matter fields must make a contribution
A(Rˆ3)matterIR =
35
216
, (23)
since the gaugino makes a contribution of +1. In par-
ticular, there must be at least one matter field, φi′ , with
Rˆi′ > 1. As a result, we find that the matter contribution
to the linear ’t Hooft anomaly is
A(Rˆ)matterIR > −
7
6
. (24)
Therefore, after including the IR contribution of the
gaugino (again +1), we find that the UV and IR lin-
ear Rˆ anomalies cannot match. We conclude that the IR
theory is interacting.
III. CONSTRAINTS ON ACCIDENTAL
SYMMETRIES
One reason to be skeptical about the appearance of ac-
cidental symmetries is that there are no apparent unitar-
ity bound violations. For example, if O, Oα, and O′ exist
in the IR chiral ring their dimensions are above the rele-
vant unitarity bounds (see the introduction). Moreover,
none of the UV degrees of freedom in the Schur sector
have any apparent unitarity bound violations in the IR.
For example, we will argue that the non-chiral IR N = 1
operator, Jα, which descends from the UV N = 2 stress
tensor multiplet, has dimension 11/4 > 3/2.
Another reason to doubt the existence of accidental
symmetries in the IR comes from the fact that the one-
loop change in a is very close to the value we compute
using Rˆ. In particular,
δa1−loop = −2π
4
∫ λ∗
0
dλ · β =
1
8
τU =
11
640
∼
61
3840
= a(A1,A2) − aT , (25)
where β = 325λ(−5 + 12π
4τ−1U λ
2 + · · · ), we have taken
O2 to have unit normalization in the UV, aT is defined
in (11), and [40]
τU = −
27
4
A(R˜UV (R˜UV − Rˆ)
2) =
11
80
. (26)
Note that therefore we have δa1−loop ∼ a(A1,A2) − aT ≪
a(A1,A2). As a result, we see that the one-loop fixed point
seems to yield a consistent and surprisingly good approx-
imation of T (note that the coupling for the unit normal-
ized deformation flows to a one-loop value of λ∗ ∼ .02)
[41].
Before concluding this section, we should note that it is
possible for accidental symmetries to occur in conformal
perturbation theory [30]. However, the three-dimensional
models of [30] do not satisfy the analogous condition
to the one described in (25), i.e., they do not satisfy
δF1−loop ∼ FUV − FIR [42].
IV. COMMENTS ON IR OPERATORS
In this section, we would like to motivate the existence
of the O, Oα, and O′ chiral primaries in the IR SCFT,
T . As we will see, assuming these operators exist, we can
reproduce the superconformal index to a very non-trivial
order in q.
To that end, note that the IR single letter contributions
of these operators are
Is.l.S (O) =
q
6
7
(1− q)(1 − q
5
7 )
,
Is.l.S (Oα) = −
q
6
7 + q
8
7
(1 − q)(1− q
5
7 )
,
Is.l.S (O
′) =
q
8
7
(1− q)(1 − q
5
7 )
. (27)
As one would expect, these contributions cancel since the
Coulomb branch sector does not contribute to the Schur
limit of the UV index.
6On the other hand, we have brokenN = 2→ N = 1 by
turning on (1). At leading order in the Coulomb branch
sector, this breaking is encoded in the relations (2). In
the index, these relations give rise to the following single
letter contributions [43]
Is.l.S (O
2 = 0) = −
q
12
7
(1− q)(1 − q
5
7 )
,
Is.l.S (O · Oα = 0) =
q
12
7 + q2
(1− q)(1 − q
5
7 )
. (28)
On general grounds, we know that we must also have a
short N = 1 supercurrent, Jαα˙, in the IR. This multiplet
contributes
Is.l.S (Jαα˙) = −
q
17
7 + q
19
7
(1− q)(1 − q
5
7 )
. (29)
Assuming these are the only low-order contributions
to the index, we find that
IIR(q) = 1 + q
2 − q
17
7 + · · · , (30)
and so we see that we have reproduced the IR index up
to order less than O(q
17
7 ). In fact, we can do even better.
Indeed, recall from (the conjugate of) (13) that
D2J˜α˙ ∼ λ˜O˜ · O˜α˙ . (31)
Therefore, we might be tempted to conclude that J˜α˙ is
a long multiplet. However, we can see in conformal per-
turbation theory that
D˜α˙J˜
α˙ = 0 . (32)
In particular, at a fixed point, this is the shortening con-
dition for a multiplet of type C¯− 1
6
(0, 1
2
) in the N = 1
classification of [31]. Therefore, we see it is reasonable
to believe that J˜α˙ exists as a short multiplet in the IR
theory with dimension
D(J˜α˙) =
11
4
. (33)
It is then straightforward to check that the single letter
index contribution of this multiplet is
Is.l.S (J˜α˙) =
q
17
7
(1 − q)(1− q
5
7 )
. (34)
Taking this contribution into account, one finds
IIR(q) = 1 + q
2 + q3 +O(q4) , (35)
and we can reproduce the Rogers-RamanujanH function
to a remarkably high order just using the N = 2 stress
tensor multiplet and operators from the Coulomb branch
sector.
Finally, It is easy to check that
• There are no additional single letter contributions
from the IR N = 1 multiplets that descend from
the N = 2 supercurrent multiplet.
• The IR contributions due to operators that are an-
nihilated in the UV by Q˜2−˙ and sit in the remain-
ing N = 2 Schur multiplets cannot arise at order
smaller than O(q
29
7 ) [44].
V. CONNECTION TO THE BOOTSTRAP?
We have seen some tantalizing similarities to the min-
imal theory described in [19] (see also [33]). For one, we
seem to find a flavor singlet chiral operator, O, satisfying
O2 = 0 with dimension 3/2. In [19], the authors found
a flavor singlet chiral operator, φ, satisfying φ2 = 0 with
dimension estimated to be ∼ 1.43. On the other hand,
our value of the central charge, c, while being one of the
smallest such values we are aware of in any existing the-
ory, is a factor of three larger than the central charge
in [19]. Therefore, it presumably must be the case that
either:
• Our SCFT is the minimal interacting N = 1 model
(as indicated by the presence of some kink in the
solution space to certain crossing equations). In
this case, there must be additional constraints that
rule out the existence of similar SCFTs with lower
c like the one in [19] (or perhaps less likely there
are subtleties with bootstrap extrapolations of c).
• Alternatively, our SCFT is not the minimal N = 1
model. In this case, it does not seem likely that
we can flow from T to the minimal theory in [19]
since there does not seem to be a relevant SUSY
deformation that leads to an interacting IR theory.
Another possibility is that our SCFT T is a direct
sum of the theory in [19] and some free fields that
we are unable to see. In this case, we can flow
to the theory in [19] by turning on superpotential
mass terms.
VI. CONCLUSIONS
We have learned a surprising amount by studying a
simple deformation of the minimal Argyres-Douglas the-
ory. At the level of the parent (A1, A2) theory, we have
seen evidence that the full low-lying spectrum of short
multiplets is likely simpler than one might expect. In-
deed, we were able to reproduce (35) simply from the
IR descendants of the N = 2 Coulomb branch and stress
tensor multiplets (the existence of the semi-short Jα mul-
tiplet in the IR suggests that our deformation of the par-
ent AD theory is particularly mild). Moreover, we saw
7that we could trade UV index contributions from the
SU(2)R current with contributions from constrained chi-
ral operators in the IR theory. This result points to some
deeper connections between the physics of chiral algebras
and N = 2 chiral rings upon N = 2 → N = 1 breaking
that we will return to soon.
In addition, our results point to some tantalizing po-
tential connections with the bootstrap and theories of
the type described in [19]. Another interesting issue that
has potential overlap with the bootstrap is the follow-
ing. We expect deformations of the type we introduced
in (1) to become mass terms when the scaling dimension
of O equals one. It would be interesting to understand
if there are classes of theories in which a cross-over to
a mass-term-like behavior happens when the dimension
of O is 1 + ǫ. An initial study of the (A1, A2n) theories
for n > 1 (as n → ∞, there are Coulomb branch op-
erators whose dimension approaches one) suggests that
in this class the cross over may not occur for any ǫ > 0
(although we have not yet subjected these theories to all
the tests described in this note).
Finally, our result that the change in the a anomaly
is essential saturated at one loop (25) implies that there
should be some surprisingly small OPE coefficients in the
(A1, A2) theory. Understanding these coefficients more
quantitatively will likely lead to a deeper understand-
ing of the symmetries (exact and approximate) of the
(A1, A2) theory and, perhaps, of its more complicated
AD siblings.
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